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DETAILED ACTION 

Specification 

1 . Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

The purpose of the abstract is to enable the United States Patent and Trademark 
Office and the public generally to determine quickly from a cursory inspection the nature 
and gist of the technical disclosure, regardless of his or her degree of familiarity with 
patent documents, and should include that which is new in the art to which the invention 
pertains. 
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2. Claims 2-4, 19-21 and 25-27 are objected to because of the following 
informalities: "multiplexors" should be changed to "multiplexers". Appropriate correction 
is required. 

Drawings 

3. The drawings are objected to because the rectangular box(es) shown in the 
drawings should be provided with descriptive text labels. Corrected drawing sheets in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .1 21 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S. C. 112: 
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The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 2-5 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 
Regarding the N to M/2 signal multiplexing found in line 5 of claim 2, N to M/2 
multiplexing is not described in the application as filed. N to M multiplexing is clearly 
described throughout the application without mention, description, obviousness or 
inherency of N to M/2 multiplexing. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 15, 16, 19, 20, 22, 24 and 31 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

8. Regarding claims 15 and 16 the phrase "should be" renders the claim indefinite 
because it is unclear whether the limitations following the phrase are part of the claimed 
invention. See MPEP § 2173.05(d). 

9. Regarding claims 15, 16, 19, 20 and 24 the phrase "thereby" renders the claim 
indefinite because it is unclear whether the limitations following the phrase are part of 
the claimed invention. See MPEP § 2173.05(d). 
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10. Claim 22 recites the limitation "the two beam formers" in lines 4 and 6. There is 
insufficient antecedent basis for this limitation in the claim. 

1 1 . Claim 24 recites the limitation "the platform" in lines 4 and 6. There is insufficient 
antecedent basis for this limitation in the claim. 

12. Claim 31 recites the limitation "the control circuit" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

1 3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

14. Claims 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Turner (USPN 6,333,648). 

Regarding claim 1, Turner discloses an application specific integrated circuit 
(ASIC) adapted for use in a plurality of circuit configurations (col. 2, lines 18-20, wherein 
the multichannel readout chip corresponds to an application specific integrated circuit 
(ASIC)), said circuit configurations providing for different numbers of signal channels for 
further processing using same circuitry of said application specific integrated circuit 
(col.2, lines 20-23). In addition, see in particular (col. 2 and 3, lines 64-67 and 1,10-12 
respectively). 

Regarding claim 1 2, Turner discloses determining a number of channels for use 
in a data path (col. 3 and 4, lines 57-67 and 1-6 respectively, wherein determining a 



Application/Control Number: 1 0/821 ,1 23 Page 6 

Art Unit: 2616 

number of channels for use in a data path corresponds to selecting from the different 
readout modes, i.e., the sparce, global, trigger, select all external delay, near neighbor, 
force enable, etc. modes); and configuring an ASIC adapted for use in a plurality of 
configurations to provide said determined number of channels (col. 3 and 4, lines 57-67 
and 1 -6 respectively, wherein determining a number of channels for use in a data path 
corresponds to selecting from the different readout modes, by selecting any of the said 
modes is effectively configuring the ASIC to provide determined number of channels). 
1 5. Claims 25-29 and 32-33 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Knell et al. (USPN 6,468,213 B1). 

Regarding claim 25, Knell discloses a sonogram imaging system (Title, wherein 
the ultrasound system corresponds to the sonogram imaging system) including a 
transducer (col. 18, line 43); a beam former (col. 18, line 45); a data path including a 
plurality of information channels connecting the transducer to the beam former (col. 18, 
lines 63-67 wherein the signal processing path, including signals prior to beam- 
summing corresponds to a data path including a plurality of information channels 
connecting the transducer to the beam former); and an ASIC in communication with the 
data path between the transducer and the beam former, including circuitry operable as 
a bank of multiplexers to decrease a number of the information channels from the 
transducer to the beam former (col. 18, lines 26-45, wherein the system, i.e. ASIC, 
includes de-rotation multiplexer between the transducer elements and the beam former 
inputs, examiner takes official notice that multiplexing the transducer elements between 
the transducer elements and the beam former inputs will decrease the number of the 
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information channels from the transducer elements and the beam former inputs; col. 13, 
lines 25-32 and lines 42-45). 

Regarding claim 26, Knell discloses the circuitry of an ASIC comprising a plurality 
of 2:1 multiplexers, wherein each multiplexer includes an enable switch and a select 
switch (fig. 12p, element 1242; col. 15, lines 6-19, wherein multiplexers 1242 and 1243 
together with A and B inputs muxed via the multiplexer corresponds to the plurality of 
2:1 multiplexers with the multiplexer controlled by control 1245, additionally, 
multiplexers inherently includes an enable and select switch). 

Regarding claim 27, the ASIC of claim 26 is controlled via the beam former 
control since the ASIC is part of the beam former controller (col. 3, lines 37-38, wherein 
the beam former controller 12 comprises an ASIC; fig. 12p, element 1242; col. 15, lines 
6-19, wherein multiplexers 1242 and 1243 together with A and B inputs muxed by the 
multiplexer correspond to the plurality of 2:1 multiplexers with the multiplexer controlled 
by control 1245, hence, providing higher order multiplexing functionality, additionally, 
multiplexers inherently includes an enable and select switch ). 

Regarding claim 28, Knell discloses a digital serial control bus to connect the 
enable and select switches to the beam former (col. 1 1 , lines 50-51 , wherein the data 
samples may be digital data samples from the beam former, in the case of digital data 
samples, examiner takes official notice the control bus to connect the enable and select 
switches to the beam former are digital since the invention includes digital circuits, 
hence digital controls). 
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Regarding claim 29, Knell discloses a sonogram imaging system (col. 1 1 , line 46, 
wherein the ultrasound system corresponds to the sonogram imaging system) including 
a transducer (col. 1 1 , line 47); a beam former (col. 1 1 , line 46); a data path including a 
plurality of information channels connecting the transducer to the beam former (col. 1 1 , 
line 45-55, wherein the receive signals from the N transducer elements labeled ELO, 
EL1 ... ELN correspond to the plurality of information channels connecting the 
transducer to the beam former); and an ASIC in communication with the data path 
between the transducer and the beam former, including circuitry operable as a 
summer/cross-point switch, to route a number of information channels from the 
transducer to the beam former (figs. 12E-12L; col. 2, line 47; col. 12, line 18 wherein the 
routing of a number of information channels from the transducer to the beam former 
corresponds to the receive processing path; col. 18, lines 31-35, wherein the summers 
described as application specific integrated circuits (ASICs)). 

Regarding claim 32, Knell discloses circuitry included by the ASIC controlled by 
the beam former via a bus (col. 4, lines 21-29, wherein the beam former comprises an 
ASIC, hence the ASIC is controlled via the beam former, it is inherent that the control of 
the ASIC by the beam former is done via communication bus). 

Regarding claim 33, Knell discloses a beam former which sends instructions to 
logic included in the ASIC (col. 3, lines 36-57, wherein the beam former controller 
comprises an ASIC for control, hence the beam former sends instruction to the logic 
included in the ASIC; col. 4, lines 21-29, wherein the beam former controller comprises 
an ASIC for control, hence the beam former sends instruction to the logic included in the 
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ASIC wherein the beam former sums the signals from the transducer elements, i.e. 
instructions to process data as a summer). 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

18. Claims 2-9 and 14-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Turner (USPN 6,333,648) in view of Angelsen et al. (US 2005/0203402 A1 ). 

Regarding claim 2, Turner discloses an ASIC wherein the ASIC is configured for 
signal multiplexing (col. 3, lines 43-44). 

Turner does not expressly disclose N to M signal multiplexing, wherein in a first 
configuration of said circuit configurations said ASIC is configured to provide N to M 
signal multiplexing, and wherein in a second configuration of said circuit configuration 
said ASIC is configured to provide N to M/2 signal multiplexing. 
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Angelsen discloses N to M signal multiplexing , wherein in a first configuration of 
said circuit configurations said ASIC is configured to provide a plurality of N to M/2 
signal multiplexing (paragraph [0035], fig 3d, wherein the configuration of the front end 
consist of a plurality of N to M/2 multiplexers, i.e. 4 to 1 ), and wherein in another 
configuration of said circuit configuration said ASIC is configured to provide N to M 
signal multiplexing (paragraph [0036], wherein multiplexers set up the array coupling 
means, i.e. another configuration, similar to fig 2c and 2d which illustrates N to M, i.e. 
4:2 multiplexing), for the purpose of providing symmetric delays around the aperture 
center. 

It would have been obvious to one of ordinary skill in the art at the time of the 
application to modify Turner to include N to M signal multiplexing, wherein in a first 
configuration of said circuit configurations said ASIC is configured to provide N to M 
signal multiplexing, and wherein in a second configuration of said circuit configuration 
said ASIC is configured to provide N to M/2 signal multiplexing for the purpose of 
providing symmetric delays around the aperture center so that the beam former 
operated switched array symmetric delay apertures. 

Regarding claim 3, Angelsen discloses a plurality of multiplexers include N signal 
inputs, M signal outputs (see in particular paragraph [0035]), at least one select signal 
input, and at least one enable signal input, said enable signal input being utilized in 
providing said N to M/2 signal multiplexing of said second configuration (paragraph 
[0026], wherein the array coupling means 102 can contain flexible multiplexers that are 
set up by the control processor 1 1 1 over the bus 1 10, so that one can have selectable 
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element to T/R circuit connections for one particular transducer array, multiplexers 
inherently have an enable input). 

Regarding claim 4, Angelsen discloses the plurality of multiplexers divided into 
hardwired pairs (fig. 1a), and only one of each pair is enabled during a receive operation 
(paragraph [0024], where in the output of the receiver amplifier corresponds to a receive 
operation and said output of the receiver is fed to one of the inputs of the many to one 
multiplesexers 112 corresponds to only one pair being enabled). 

Regarding claim 5, Angelsen discloses select signal input and said enable signal 
input comprise a digital serial control bus (see in particular paragraph [0024], wherein 
the digital serial control bus corresponds to bus 110). 

Regarding claim 6, Turner discloses an application specific integrated circuit ( 
ASIC) adapted for use in a plurality of circuit configurations (col. 2, lines 18-20, wherein 
the multichannel readout chip corresponds to an application specific integrated circuit 
(ASIC)), said circuit configurations providing for different numbers of signal channels for 
further processing using same circuitry of said application specific integrated circuit 
(col .2, lines 20-23). In addition, see in particular (col. 2 and 3, lines 64-67 and 1,10-12 
respectively). 

Turner does not expressly disclose the ASIC configurable to provide a cross 
point switch function in a first configuration of said circuit configurations and to provide a 
signal summer function in a second configuration of said circuit configurations. 

Angelsen discloses one configuration of an array coupling means as a cross- 
point switch, i.e. cross-point function, for the purpose of connecting symmetric pairs of 
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elements (see in particular paragraph [0026]). Another configuration is disclosed 
wherein the circuit produces the sum of the current or voltage, i.e. signal summer 
function, for the purpose of providing the digitized sum signal (see in particular 
paragraph [0026]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
application to modify Turner to include a cross-point and signal summer functions as 
disclosed by Angelsen to enable the connection of symmetric pairs of elements and to 
provide signal sum to the digital beam forming circuits. 

Regarding claim 7, Angelsen discloses a cross-point switch function comprises 
selectively routing signal channels to one or more beam formers (fig. 2d, paragraph 
[0030], wherein the cross point switch connects symmetric pairs of elements to the T/R 
circuits; as illustrated in fig. 2d, the array coupling means 102 routs signal channels to 
the beam forming circuits 114). 

Regarding claim 8, Angelsen discloses a symmetric signal summing operation 
(see in particular paragraph [0030]). 

Regarding claim 9, Angelsen discloses symmetric signal summing operation 
comprises summing one or more signals that are determined to be of similar weight and 
delay (see in particular paragraph [0029-0030], wherein the summed signals are 
appropriately delayed, amplitude scaled and summed to form a dynamically focused 
beam with beam central axis normal to the array surface, the symmetric positioning 
around the aperture center produce signals that are very similar in their delay and 
weight due to their symmetry about an axis of the aperture). 
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Regarding claim 14, Turner discloses an application specific integrated circuit ( 
ASIC) adapted for use in a plurality of circuit configurations (col. 2, lines 18-20, wherein 
the multichannel readout chip corresponds to an application specific integrated circuit 
(ASIC)), said circuit configurations providing for different numbers of signal channels for 
further processing using same circuitry of said application specific integrated circuit 
(col.2, lines 20-23). In addition, see in particular (col. 2 and 3, lines 64-67 and 1,10-12 
respectively). 

Turner does not expressly disclose summing data on each of at least two 
channels by the ASIC. 

Angelsen disclosed summing data on each of at least two channels by the ASIC 
(paragraph [0030], wherein the multiplexers outputs are summed producing the 
summing data of the current of voltage sum) for the purpose of providing the sum signal 
to the digital beam forming circuits. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Turner to include summing data on each of at least two channels by 
the ASIC to provide the summed data in a beam forming circuit. 

Regarding claim 15, Angelsen discloses receiving signals from a control circuit 
instructing that certain of the channels should be divided into symmetric pairs and those 
pairs added, thereby decreasing the number of output channels; and routing the added 
pairs to one or more beam formers (paragraph [0036], wherein the array coupling 
means is for this operation multiplexers that connects the array elements to the 
appropriate T/R circuits to obtain the same delay for pairs of array elements that are 
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symmetric around the aperture center corresponds to certain channels devided into 
symmetric pairs, wherein the pairs added corresponds to multiplexing the pairs, hence 
decreasing the number of output channels). 

Regarding claim 16, Angelsen discloses receiving signals from a control circuit 
instructing that certain of the channels should be divided into adjacent pairs and those 
pairs added, thereby decreasing the number of output channels; and routing the added 
pairs to one or more beam formers (paragraph [0038], wherein the array coupling 
means is configured so that the multiplexers only use the upper T/R circuits, i.e. they 
will be adjacent pairs). 

Regarding claim 17, Turner discloses an application specific integrated circuit ( 
ASIC) adapted for use in a plurality of circuit configurations (col. 2, lines 18-20, wherein 
the multichannel readout chip corresponds to an application specific integrated circuit 
(ASIC)), said circuit configurations providing for different numbers of signal channels for 
further processing using same circuitry of said application specific integrated circuit 
(col.2, lines 20-23). In addition, see in particular (col. 2 and 3, lines 64-67 and 1,10-12 
respectively). 

Turner does not expressly disclose a cross-point switch to increase the number 
of channels from the ASIC to one or more beam formers. 

Angelsen discloses a cross point switch that connects pairs of elements to the 
T/R circuits, wherein without the cross point switch each element would be connected 
as one to one to the T/R circuit, hence the cross point switch increased the number of 
channels form the ASIC while the T/R circuits transmits (see in particular paragraph 
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[0030], fig. 2d) for the purpose of allowing multiple signals froe the plurality of elements 
to send data to the beam former. 

It would have been obvious to one of ordinary skill in the art at the time of the 
application to modify Turner to include cross-point switch to increase the number of 
channels from the ASIC to one or more beam formers for the purpose of increasing the 
the number of elements that can send signals to the beam former resulting in multi-line 
higher quality beam forming. 

Regarding claim 18, Angelsen discloses the cross-point switch comprising of 
receiving signals from a control circuit (paragraph [0031], wherein the control circuit 
corresponds to the control processor 1 11 ) instructing that certain of the channels be 
routed to one or more of the beam formers (see in particular paragraph [0030], wherein 
the T/R circuits transmit the information from said channels to the beam forming circuits 
corresponds to the channels being routed to one or more of the beam formers). 

Regarding claim 1 9, Turner discloses determining a number of channels for use 
in a data path (col. 3 and 4, lines 57-67 and 1-6 respectively, wherein determining a 
number of channels for use in a data path corresponds to selecting from the different 
readout modes, i.e., the sparce, global, trigger, select all external delay, near neighbor, 
force enable, etc. modes); and configuring an ASIC adapted for use in a plurality of 
configurations to provide said determined number of channels (col. 3 and 4, lines 57-67 
and 1-6 respectively, wherein determining a number of channels for use in a data path 
corresponds to selecting from the different readout modes, by selecting any of the said 
modes is effectively configuring the ASIC to provide determined number of channels). 
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Turner does not expressly disclose a plurality of multiplexers, thereby decreasing 
the number of channels from a transducer array to a beam former. 

Angelsen discloses a plurality of multiplexers, thereby decreasing the number of 
channels from a transducer array to a beam former (see in particular fig. 2a, wherein 
after the plurality of multiplexers is a reduced number of channels that are from the 
transducer array 101 to the beam former 114) for the purpose of an array coupling 
means wherein the multiplexers are set up so that one can have selectable element 
control. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Turner to include a plurality of multiplexers, thereby decreasing the 
number of channels from a transducer array to a beam former for the purpose of 
enabling selectable element to T/R circuit connections for one particular transducer 
array. 

Regarding claim 20, Angelsen discloses 2:1 multiplexers (see in particular 
paragraph [0027], wherein the multiplexers muxing channels A and B correspond to a 
2:1 multiplexers), and wherein operating as a plurality of multiplexers comprises 
selectively enabling one of every two 2:1 multiplexers (see in particular paragraph 
[0026] wherein the multiplexers are described as flexible, i.e. configurable, so that one 
can have selectable element connection for one particular transducer array, i.e. 
coupling 2:1 multiplexers providing additional inputs), thereby providing 4:1 multiplexing 
functionality (additionally see paragraph [0035], wherein the 4 to 1 multiplexers have 
inputs configurable to enables any one to 4 of the inputs). 
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Regarding claim 21 , Angelsen discloses stimulating an enable switch on one of 
every two 2:1 multiplexers by a control signal from a beam former (paragraph [0036], 
wherein the beam former operates, i.e. controls, the switched array wherein the array 
being controlled comprises multiplexers that connect the array elements). 
19. Claims 10, 11, 13 and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Turner (USPN 6,333,648) in view of Knell et al. (USPN 6,468,21 3 
B1). 

Regarding claim 10, Turner discloses an application specific integrated circuit ( 
ASIC) adapted for use in a plurality of circuit configurations (col. 2, lines 18-20, wherein 
the multi channel readout chip corresponds to an application specific integrated circuit 
(ASIC)), said circuit configurations providing for different numbers of signal channels for 
further processing using same circuitry of said application specific integrated circuit 
(col.2, lines 20-23). In addition, see in particular (col. 2 and 3, lines 64-67 and 1,10-12 
respectively). 

Turner does not expressly disclose an application comprising a transducer, a 
beam former, and a data path, and wherein the data path is in communication with the 
ASIC, the transducer, and the beam former. 

Knell discloses a transducer (col. 1 1 , line 47); a beam former (col. 1 1 , line 46); 
and a data path, and wherein the data path is in communication with the ASIC, the 
transducer, and the beam former (col. 1 1 , line 45-55, wherein the receive signals from 
the N transducer elements labeled EL0, EL1 ... ELN correspond to communication with 
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the ASIC, the transducer, and the beam former) for the purpose of the purpose of signal 
communications. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Turner to include an application comprising a transducer, a beam 
former, and a data path, and wherein the data path is in communication with the ASIC, 
the transducer, and the beam former to enable communication between the essential 
elements in the system. 

Regarding claim 1 1 , Knell discloses a signal processing unit external to the data 
path and in communication with the data path at a number of points thereon and is 
operable to capture and insert information in the data path at each of those number of 
points (col. 19, lines 35-45, wherein the scan converter corresponds to a signal 
processing unit as disclosed in col. 4, line 66-67, wherein a digital signal processor 
corresponds to the signal processing unit; col. 20, lines 14-67, wherein the scan 
converter is external to the data pate and is operable to capture and insert information 
in the data path at a number of points). 

Regarding claim 1 3, Turner discloses determining a number of channels for use 
in a data path (col. 3 and 4, lines 57-67 and 1-6 respectively, wherein determining a 
number of channels for use in a data path corresponds to selecting from the different 
readout modes, i.e., the sparce, global, trigger, select all external delay, near neighbor, 
force enable, etc. modes); and configuring an ASIC adapted for use in a plurality of 
configurations to provide said determined number of channels (col. 3 and 4, lines 57-67 
and 1-6 respectively, wherein determining a number of channels for use in a data path 
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corresponds to selecting from the different readout modes, by selecting any of the said 
modes is effectively configuring the ASIC to provide determined number of channels). 

Turner does not expressly disclose a sonogram imaging system the ASIC, a first 
beam former, the data path, and a transducer array, wherein the ASIC, the first beam 
former, and the transducer array are in communication with the data path. 

Knell discloses a first beam former (col. 8, line 43), the data path (col. 8, line 61- 
63, wherein the paths of the transmit and receive beam former functions and the 
plurality of signals associated travel along the data path), and a transducer array (col. 8, 
line 58), wherein the ASIC, the first beam former, and the transducer array are in 
communication with the data path (col. 4, line 22-23, wherein the beam former 
comprises an ASIC; additionally, see in particular fig. 1, wherein the devices are shown 
interconnected via data paths). The device elements are all connected via the data 
path for the purpose communication between said elements. 

It would have been obvious to one skilled in the art at the time of the application 
to modify Turner to include a first beam former, the data path, and a transducer array, 
wherein the ASIC, the first beam former, and the transducer array are in communication 
with the data path to provide an interconnection communication means. 

Regarding claim 22, Turner discloses determining a number of channels for use 
in a data path (col. 3 and 4, lines 57-67 and 1-6 respectively, wherein determining a 
number of channels for use in a data path corresponds to selecting from the different 
readout modes, i.e., the sparce, global, trigger, select all external delay, near neighbor, 
force enable, etc. modes); and configuring an ASIC adapted for use in a plurality of 
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configurations to provide said determined number of channels (col. 3 and 4, lines 57-67 
and 1-6 respectively, wherein determining a number of channels for use in a data path 
corresponds to selecting from the different readout modes, by selecting any of the said 
modes is effectively configuring the ASIC to provide determined number of channels). 

Turner does not expressly disclose two beam formers in communication with the 
data path; and operating the two beam formers and a transducer array to form multiple 
receive beams. 

Knell discloses multiple beam formers in communication with the data path; and 
operating the multiple beam formers and a transducer array to form multiple receive 
beams (col. 35, lines 46-60, wherein the multiple parallel beams correspond to the 
multiple beam formers which ultimately control the ultra-sonic pulses to create beams 
by the transducer array) for the purpose of providing a system that has multiple imaging 
capabilities such as Color Velocity (encoding the velocity of targets in motion) and Color 
Power (encoding the power of targets in motion) imaging and Spectral Doppler 
(including both PW and CW modes). 

It would have been obvious to one skilled in the art at the time of the invention to 
modify Turner to include beam formers in communication with the data path; and 
operating the two beam formers and a transducer array to form multiple receive beams 
as disclosed by knell to enable higher quality imaging and multiple imaging modes. 

Regarding claim 23, Knell discloses a multi-line receive operation (col. 9, line 50- 
51, wherein the multi-line acquisition corresponds to the multi-line receive operation). 
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Regarding claim 24, Turner discloses determining a number of channels for use 
in a data path (col. 3 and 4, lines 57-67 and 1-6 respectively, wherein determining a 
number of channels for use in a data path corresponds to selecting from the different 
readout modes, i.e., the sparce, global, trigger, select all external delay, near neighbor, 
force enable, etc. modes); and configuring an ASIC adapted for use in a plurality of 
configurations to provide said determined number of channels (col. 3 and 4, lines 57-67 
and 1 -6 respectively, wherein determining a number of channels for use in a data path 
corresponds to selecting from the different readout modes, by selecting any of the said 
modes is effectively configuring the ASIC to provide determined number of channels). 

Turner does not expressly disclose programming the signal processing unit with 
code to provide a mode of functionality not originally included in the platform; and 
operating the signal processing unit to intercept and insert data along the number of 
points on the path, thereby instructing the platform to perform the mode. 

Knell discloses programming the signal processing unit with code to provide a 
mode of functionality not originally included in the platform (col. 9, lines 16-43, wherein 
upgrading and re-programming corresponds to providing a mode of functionality not 
originally included in the platform); and operating the signal processing unit to intercept 
and insert data along the number of points on the path, thereby instructing the platform 
to perform the mode (col. 9, lines 52-55, wherein the signal processing unit corresponds 
to the field gate array and the instructing to perform the mode corresponds to the mode 
changes, i.e. B/F modes) for the purpose of updating software to include more or 
revised feature ability and to fix potential bugs not found prior to release. 



Application/Control Number: 1 0/821 ,1 23 Page 22 

Art Unit: 2616 

It would have been obvious to one skilled in the art at the time of the application 
to modify Turner to include programming the signal processing unit with code to provide 
a mode of functionality not originally included in the platform; and operating the signal 
processing unit to intercept and insert data along the number of points on the path, 
thereby instructing the platform to perform the mode to enable future flexibility to system 
software and hardware capabilities and to serve as a tool to repair any software issues 
not found during the testing phase. 

20. Claims 30, 31 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Knell et al. (USPN 6,468,213 B1) in view of Kristoffersen (US 2005/01 13698 A1) 

Regarding claim 30, Knell discloses the ASIC comprising a summation bus (fig. 
12A-12M, wherein the summation bus corresponds to the data path of the aggregated 
channels constructed from the summer; col. 12, lines 17-18, wherein the summation 
bus is positioned after the summer, i.e. the receive processing path corresponds to the 
summation bus; col. 18, lines 31-35, wherein the summers described as application 
specific integrated circuits (ASICs)). 

Knell does not expressly disclose cross-point circuitry. However, Kristoffersen 
discloses cross-point circuitry for the purpose of controlling multiple channel signals for 
broadband beam forming (see in particular paragraph [0119]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Knell to include cross-point circuitry, since Knell discloses multiple 
channels as well as receiving data from multiple elements (col. 35, lines 47-60), for the 
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purpose of controlling multiple channel signals for broadband beam forming in a multi- 
line ultrasound system. 

Regarding claim 31, Knell discloses the ASIC comprising a summation bus (fig 
12A-12M, wherein the summation bus corresponds to the data path of the aggregated 
channels constructed from the summer; col. 12, lines 17-18, wherein the summation 
bus is positioned after the summer, i.e. the receive processing path corresponds to the 
summation bus; col. 18, lines 31-35, wherein the summers described as application 
specific integrated circuits (ASICs); Illustrated in fig. 12A is the summation bus between 
the summation device 1203 and the smoothing filter 1204 wherein ELO ... ELN are 
summed, hence the number of information channels between the transducer and the 
control circuit are decreased). 

Regarding claim 34, Knell discloses a beam former which sends instructions to 
logic included in the ASIC (col. 3, lines 36-57, wherein the beam former controller 
comprises an ASIC for control, hence the beam former sends instruction to the logic 
included in the ASIC). 

Knell does not expressly disclose cross-point the ASIC to process data as a 
cross-point switch. However, Kristoffersen discloses cross-point circuitry for the 
purpose of controlling multiple channel signals for broadband beam forming (see in 
particular paragraph [0119]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Knell to include cross-point processing included in the ASIC with 
instructions sent from the beam former, since Knell discloses multiple channels as well 
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as receiving data from multiple elements (col. 35, lines 47-60), for the purpose of 
controlling multiple channel signals for broadband beam forming in a multi-line 
ultrasound system. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MAXWELL A. CLARK whose telephone number is (571) 
270-1956. The examiner can normally be reached on Monday to Thursday 7:30A.M. to 
5P.M. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Huy Vu can be reached on (571 ) 272-31 55. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

April 2, 2008 

/Maxwell A. Clark/ 
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Supervisory Patent Examiner, Art Unit 2616 



